Abbreviations: ADF, acid detergent fiber; CP, crude protein; DM, dry matter; IVTDMD, in vitro true dry matter digestibility; NDF, neutral detergent fiber.
The Effect of Vitazyme, a Liquid Bio-Stimulant, in Combination with Nitrogen on Yield and Nutritive Value of Bermudagrass in Southern Oklahoma James K. Rogers B ermudagrass (Cynodon dactylon L.) is a highly productive, warm-season perennial grass grown extensively in the southern United States for grazing and hay (Burton and Hanna, 1995) . Bermudagrass yield is responsive to N rate (Burton and Hanna, 1995; Silveira et al., 2007) with the response to increasing N rate being curvilinear (Fisher and Caldwell, 1959) . The nutritive value of bermudagrass is also responsive to N rate (Day and Parker, 1985) and varies by cultivar (Funderburg et al., 2012) . Producers are interested in methods to reduce N inputs and costs while maintaining yield and nutritive value. The objective of this study was to compare the effect of Vitazyme, an all-natural biostimulant (Vital Earth Resources, Gladewater, TX) derived from natural materials and containing brassinosteroids, triacontanol, vitamins B1, B2, and B6, glycosides, and porphyrins (Deepak et al., 2004) , at the manufacturer's recommended rate of 13 oz/acre in combination with or without three rates of N, as CO(NH 2 ) 2 , on dry matter (DM) yield and nutritive value of bermudagrass (var. common).
Study Methods for Assessment of

Bio-stimulant Effects
The study was conducted from 2010 to 2012 at two Noble Research Institute research farms near Ardmore, OK. Location 1 was a Windthorst fine sandy loam, 3-5% slopes, eroded and Location 2 was a Normangee loam, 3-5% slopes, eroded. Soils were sampled to a 6-inch depth each year, and P and K were applied as recommended on the basis of soil test results. Soil test pH ranged from 5.7 to 6.4 across locations and was not adjusted during the course of the study.
The design for the experiment was a randomized complete block with three replications per location on 300-ft 2 plots. A 5-ft buffer was maintained around each plot. Six N and Vitazyme fertilizer treatments were applied at bermudagrass green-up in the spring and following each harvest during the growing season: control (0 N+ 0 Vitazyme), 50 lb N/acre, 100 lb N/acre, 0 N/acre + 13 oz/acre Vitazyme, 50 lb N/acre + 13 oz/acre Vitazyme, and 100 lb N/acre + 13 oz/acre Vitazyme. The N-treatment rates were broadcast applied in a granular form. Vitazyme treatment was applied as a separate application by diluting the Vitazyme concentrate with water and applying as a foliar spray with a CO 2 powered backpack sprayer (R&D Sprayers, Opelousas, LA) and a 5-ft wide boom at 40 psi with TeeJet TJ60-8002VS tips (TeeJet Technologies, Glendale Heights, IL). Two treatment applications were made each year at each location. Broadleaf weeds were controlled with Cimarron Max rate I (metsulfuron methyl + dimethylamine salt of dicamba and dimethylamine salt of 2, 4-dichlorophenoxyacetic acid). Forage mass was harvested when the plant height across plots averaged 14-16 inches. Harvests were conducted with a Hege model 212 sickle bar forage harvester (Wintersteiger, Salt Lake City, UT). Subsamples, approximately 8 oz, were collected from each plot and dried at 140°F in a forced-air oven to a constant weight for determination of DM yield and then ground in a Wiley Mill to pass a 0.0394-inch screen for subsequent laboratory analysis of nutritive value. Samples were scanned with the Foss 6500 near-infrared spectrometer (FOSS NIRSystems, Eden Prairie, MN). Forage nutritive values were determined using the grass hay equation developed by the NIRS Forage and Feed Testing Consortium (June 2011 grass hay calibration, file name: gh50-2). Parameters used are as follows: DM, crude protein (CP), acid detergent fiber (ADF), neutral detergent fiber (NDF), and in vitro true dry matter digestibility (IVTDMD). Data collected were analyzed using the PROC MIXED general linear model procedure of SAS (Version 9.3 edition; SAS Institute, Cary, NC). Analysis of variance indicated no treatment interactions with location or year for yield or nutritive value (P > 0.05). For further analysis, treatments were analyzed as a fixed effect, and year, location, and replication were considered random. The LSMEANS procedure was used for means separation, and differences were declared significant at P £ 0.05.
Nitrogen and Bio-stimulant Effects on Bermudagrass
Average yearly rainfall during the study period was 10.5 inches below the long-term average of 38.1 inches and seasonal rainfall during May-September averaged 6.9 inches below the long-term seasonal average of 24.8 inches (Fig. 1) . Fig. 1 . Thirty-year, long-term average rainfall and deviation from the long-term average by year and month during the Vitazyme response trial.
Because bermudagrass productivity was limited under these low soil moisture conditions, plots were harvested twice in 2010 (July and October), once in 2011 (June), and once in 2012 (May). Under normal rainfall conditions, three to four harvests would be expected.
Foliar application of Vitazyme, combined with or without N had no significant effect on forage DM yield or nutritive value of bermudagrass (Table 1) . Vitazyme, when applied as a seed treatment, had previously been shown to improve seedling emergence and grain yield of pearl millet (Pennisetum glaucum L.) (Deepak et al., 2004) . Bermudagrass DM yield increased significantly with N fertilization but did not differ between the 50 and 100 lb N/acre treatments. The 100 lb N/acre rate improved CP and lowered ADF. Treatments had little effect on NDF or IVTDMD. In this study, Vitazyme applied at the manufacture's recommended rate in combination with N did not improve yield or nutritive value of bermudagrass in dry weather conditions. 
